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Historia
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1949
Primeira tentativa de cooperacao civil em Fisica Nuclear
1952
Criacao do
Conseil Européen pour la Recherche Nucléaire
sob os auspicios da UNESCO
Outubro 1952
Escolha de Genebra para a localizacao do laboratoério

Centro Europeu para Fisica de Particulas
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f\p CERN

s | EUFOPE@N@rganization forNuclear Research

A Fundado em 1954 por 12 paises Europeus
A 21 paises membros

A Ha cerca de 11000 utilizadores , dos quais 2300 s&o funcionarios e cerca de
1000 subvencionados (2013)

A Orcamento anual de ~1000 Milhées Francos Suicos (2013) (~900 M.Euros)
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Distribuicao dos Utilizadores do CERN por pais

(em 2014) ~11000 utilizadores
Location of Institute on 14 January 2014
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MEMBER STATES
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Fisica de Altas Energias

) HighEnergyPhysics

Investigar para descobrir os principios
gue mantém 0 universo Coeso.

Pesquisade
i~ Particulaselementares
I~ Forcas/ Interaccoes entre elas
I Simetrias
i OfamosoHI ggs e
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) he physical extents of CERN
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o BB {Aceleradores do CERN}
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Le complexe d'accelérateurs du CERN

2007 [27 km)

ALICE P LHCD

SPS

ATLAS

CNOLS
(2005 I

East Area

i
1950 (528 m)
4
Leir
LINAC 4
2013 (L00m)
b [ [antiproton) - fankiprobon comersion b
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Gerador de Protoes
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Fonte de Protdes quadripolo - 90 KeV LINAC2 - 50 MeV
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Acelerar Particulas

ATLAS

|
'I'I'E;\"—-._____
____.-'-"'
Al
1985 (162 m)

ER

=
—\

PS Booster 1.4 GeV Proton Synchrotron 25  GeV Super PS 450 GeV

Entre criar os grupos de protdes e leva-los a circular no SPS demora entre
5.86 seconds e 17.86 seconds

No SPS a energia dos protdes sobe ate 450GeV e demoram 4.3s a serem injectados no LHC
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@ o : Tunel LHC
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e ~9000 magnetos
supercondutores
27 Km hello I|qU|do

- o R 8 DRSS AT L M
g 0 e R 2 Kelvm (- 271 CeIS|us)
13 OOO Amp (7 TeV)

1232 deO|OS
392 quadrlpolos
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Heat Exchanger Pipe

Beam Pipe

Superconducting Coils

Helium-Il Vessel

Spool Piece

Bus Bars Superconducting Bus-Bar

- Iron Yoke

Non-Magnetic Collars

Vacuum Vessel
Quadrupole

Bus Bars - Radiation Screen

7

5 N

15-m Iong
e LHC cryodipole

Protection Instrumentation

Diode Feed Throughs Iman Dipolar ou Dipolo

~— Thermal Shield




Acelerar as particulas

YEARS /ANS CERN

A voltage generator induces an electric field Protons always
inside the RF cavity. Its voltage oscillates feel a force in the
with a radio frecuency of 400 MHz. forward direction.

UL

(X °—

Protons in LHC

Protons never feel a force
in the backward direction.

Cada Protao que passa nas cavidades de radiofrequéncia fica sujeito a:
2X8 MV =16 MV

Recebe, portanto 16 MeV de energia extra

E como cada protao da 11245 voltas ao LHC pro segundo recebe
(16 MeV/lap) x (11245 laps/s)= 1.8-10 > MeV/s or 0.18 TeV/s

7 Marco 2014
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ALIGNMENT TARGET

MAIN QUADRIPOLE BUS-BARS
HEAT EXCHANGER PIPE
SUPERINSULATION
SUPERCONDUCTING COILS
BEAM PIPE

VACUUM VESSEL

BEAM SCREEN

AUXILIARY BUS-BARS
SHRINKING CYLINDER / HE I-VESSEL
THERMAL SHIELD (55 to 75K)
NON-MAGNETIC COLLARS
IRON YOKE (COLD MASS, 1.9K)
DIPOLE BUS-BARS

SUPPORT POST

Acceleration/RF

off-energy
collimation

TOTEM

cMS

Beam extraction
and dump

halo |

collimation | | e

|
J
J
J

Beam 2 /

LHCb |




\/_\p 27 km perimetro

100 m profundidade
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Muon Detectors Hectromagnetic Calorimeters

] Inueum characteristi
] Width:  44m
- Diameter: 22m
1 | Weight: 7000t
p— Solenold Gl Al ARAS VI |
Forward Calorimeters

End Cap Toroid
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. LHCb Experiment

LHC-B

Detector
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Hadron ,
Calonméter >

Detector |
y 4

Vertex . ic”
Electromagnetic
Detector Calo:;?l\fler
\Qetector
Coils '
Iron R
Yoke
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